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COMPLETE SPECIFICATION 
Apparatus and Method for Reshaping Tubular Bodies 



We Continental Can Company, Inc., a 
Corporation of the State of New York, 
United States of America, of 633, Third 
Avenue, New York, 17, New Ycrk, United 

5 States of America, 'assignee of Curtis 
Eugene Maier.-, do hereby declare the in- 
vention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be parlicu- 

10 larly described in and by the following state- 
ment : — 

This invention relates to the manufacture 
of hollow articles and more particularly to a 
method of reshaping tubular bodies and the 

15 apparatus for accomplishing such reshaping. 

Hollow articles are readily produced in 
quantity when the shapes of such articles are 
regular. This is particularly rrue when the 
articles are of constant cross section or 

20 tapered. However, when the cross section of 
an arrticle is varied or the surface of the 
article is specifically configurated, such as by 
embossing, the forming operation becomes 
very expensive and heretofore has not been 

25 feasible for production in hrge quantities. 
The present invention is particularly useful 
when regularlv shaped bodies of ductile 
material are first formed by relatively inex- 
pensive conventional forming operations, and 

30 thereafter, the regularly shaped bodies are 
reshaped by an explosive forming operation 
which also may be carried out at a relatively 
lew cost. 

This invention has a primary application 
35 with respect to articles formed of ductile 
metals, particularly those made from steel, 
both coated and uncoated including metal 
coated steel, such as tin coarcd steel, alu- 
minum, and the like. However, the inven- 
40 tion is not restricted to the shaping of duc- 
tile metal articles in that the invention may 
equally as well be applied to intricately- 
shaped plastic articles of which the plastic 

r/- 



material is cf the ductile type. Although poly- 
ethylene has proven to be the most desirable 45 
plastic at the present, other types of plastics 
could be utilized, including polyvinyl chloride, 
polypropylene, polycarbonates, and the like. 

Tubular bodies which may be reshaped by 
the method of the invention generally fall 50 
into three categories as follows: ■ 1) tubular 
bodies open at opposite ends; 1 2) tubular 
bodies each having one end only thereof 
closed either by an integral end closure or 
a separate end clcsure attached by any means 55 
including welding and crimping; and (3) 
tubular bodies having end closures at oppo- 
site ends thereof with une of the end closures 
being either integral or attached by any 
means including welding and crimping and 60 
the other end closure being attached by any 
means including weiding and crimping, but 
with one of the end closures having a large 
enough hole to permit filling the bejy with 
an explosive mixture and the insertion of 65 
igniting means. When a tubular body is pro- 
vided with one or more end closures at the 
time of the explosive reshaping thereof it is 
also possible to reshape the end closure. 

The invention is readily adaptable to 70 
numerous type-, of articles, bur finds particu- 
lar advantages in the field of containers which 
are mass produced in regular shapes and 
wherein the cost of producing irregularly 
shaped containers is too prohibited to be con- 75 
sidered except when conventionally blow 
molded, such as glass and plastic containers, 
and even these containers arc too expensive 
to produce in comparison with the manu- 
facturing costs of other containers, such as 80 
drums, pails, cans, and the like. On the other 
hand, the trend in the packaging field has 
been towards eye appealing containers for 
facilitating the sales cf products, and this 
invention enables containers of commonly used 85 
sizes, including commercially used drums, fur 
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example 55 gallon drums, tc be reshaped from 
existing and newly devised regular shapes to 
be of the desired configuration. 

Metal cans up to one gallon in capacity 
5 axe at the present time produced at a mini- 
mum cost cn c-xisting high speed fully auto- 
matic can making equipment at die rat- of 
2C0 to over ICCCf cans per minute. However, 
to so produce these metal cans, the shape of 

10 the side- walls of the can bodies is relatively 
straight-sided, simple, cylindrical, square or 
oblong, although it is possible for the can 
bodies to be tapered, and in a separate unit 
operation, the tcp and bottom end closures 

15 must be manufactured and attached to the 
previously made can side walls, one end be- 
fore, and the ether end after the product 
for which the can was manufactured is filled 
into the can. Cans produced by such a 

20 method have the side walls joined at a side 
seam, which for the majority cf products 
that are to be contained, must be secured by 
welding, by soldering, or by applying organic 
sealing cements tailored to the particular pro- 

25 duct, txic strength of which side seam joints 
•decrease rapidly in the order mentioned. 

Metal cans a re also produced with integral 
bottoms, and without a side seam join:, by a 
single or multiple drawing or by extrusion 

30 methods, but at slower speeds, the speed being 
approximately ICG cans per minute. These 
cans are also formed at a greater cost than 
the customary three-piece round, square cr 
rectangular cans made by the high speed, 

35 fully, automatic method. 

On the ether hand, glass and convention- 
ally molded plastic containers, while pro- 
duced at much lower speeds than the three- 
piece metal cans m^de cn the high speed, 

40 fully automatic equipment, may have practic- 
ally" any shape that the customer desires. 

The present invention comprises method 
of reshaping a tubular body wherein the body 
is enclosed within a shaped mould ?nd its 

45 ends are sealed and wherein combustible and 
combustion supporting gases arc introduced 
into the interior of the body tc form an ex- 
plosive gas mixture therewithin and the mix- 
ture is ignited and exploded to produce a 

50 gaseous pressure shock wave w r ithin the tubu- 
lar body which outwardly expands the tubu- 
lar body into conformity with the shape of 
the mould. 

According tc another aspect of the inven- 
55 ticn, apparatus for reshaping tubular bodies 
comprises a support member, a clamp plate 
member co-operable with said support for 
clamping a tubular body to be reshaped 
therebetween with the ends thereof sealed, a 
60 split mould co-operating with said support 
and said clamp plate for enclosing the tubu- 
lar body a gas line connected to one of said 
members, a valve connected to said gas line, 
other lines connected to said valve for selec- 
65 tive communication with said gas line by said 



valve for the introduc:ion of combustible and 
combustion supporting garcs into the interior 
of the tubular body to form an explosive 
mixture therein and an ignition device carried 
by one of said members for igniting and 
exploding said gaseous mixture. 

The invention will be further described, by 
way of example, with reference to the accom- 
panying drawings, in which: — 

Figure 1 is a schematic view with parts 
broken away and shown in section, showing 
the general details of the apparatus for re- 
moving a can body from a conveyed line of 
can bodies and effecting the reshaping of the 
can body by the method of the invention; 

Figure 2 is a fragmentary elevaticna! view 
showing a portion of the apparatus of Figure 
1, with the can body being initially engaged 
by a centering support therefor; 

Figure 3 is a fragmentary schematic eleva- 
tional view showing a portion of the appar- 
atus of Figure 1 with the can body entering 
into the mould of the apparatus; 

Figure -4 is a fragmentary vertical sectional 
view showing the can brjy fully seated and 
locked within the mold and air within the 
can body being withdrawn therefrom; 

Figure 5 is a schematic view showing the 
introduction of a combustible gas into the 
can body; 

Figure C is a view similar to Figure 5 and 
show the introduction of oxygen into the 
can body; 

Figure 7 is a schematic view showing the 
igniting of the combustible gas and oxygen 
mixture; 

Figure 8 is a schematic clsvatior.al view 
similar to Figure 1 and shows the mold in 
its open position and the reshaped can body 
being lov.ered out of the mold; 

Figure 9 is a fragmentary vertical sec- 
tional view showing a modified form of sup- 
port for supporting and centering can bodies 
having end closures on the lower ends there- 
of: 

Figure 1C is a chrrt shewing the maxi- 
mum theoretical exr'rvtfve pressure of various 
fuels with cxygen and air at d'fferem charg- 
ing pressures; 

Figure 11 i c a chart showing the theoreti- 
cal maximum explosive pressure for methane 
and various cxyzen and air to fuel ratios; 

Figure 12 is a chart showing the maximum 
rate of pressure ri*e of different fuels com- 
bined with oxygen for different pressure 
charging; 

Figure 13 is a chart showing the maxi- 
mum rate of pressure rise of different fueis 
mixed with air for different charging pres- 
sures; 

Fiiure 14 is a peispeetive view of a con- 
tainer body formed by the method in accord- 
pnee with the invention siartinr* with a cylin- 
drical body; 

Figure 15 is a fragmentary vertical sec- 
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tiottal view taken along the line 15 — 15 of 
Figure 14 and shows the specific shape of the 
container bodv of Figure 14 anj the embos- 
sing thereof; 

Figure 16 is a perspective view of a con- 
tainer formed by the method in accordance 
with the inversion starting with a rectangular 
cross sectional body; 

figure 17 is a fragmentary vertical scc- 
tional view taken along the line 17—17 of 
Figure 16 and shows the specific shape of 
the container of Figure 16 and the embcrsing 
thereof and 

Figure IS is a fragmentary vertical sec- 

15 tional view similar to Figure 17 and through 
only an upper parr of a slightly modified 
container wherein the embessing has been 
replacing by debossing. 

Referring now to the drawings in detail, 
Figures 1 to 8 show schematically a step- by- 
step operation of reshaping a container body 
by the method in accordance with this inven- 
tion. Although hereinafter reference will be 
made to the reshaping of a can, it is to be 

^ understood that various types of tubular 
bodies may be shaped and the invention is 
in no way restricted to cans. Referring firstly 
to Figure 1, can bodies 16 arc moved along 
a support 15 with the can bodies 16 being 

30 disposed in spaced relation. It is preferable 
that the can bodies 16 be delivered along 
the support 15 in a step-by -step manner in 
order to provide the necessary time* for the 
reshaping operation, although if desired, the 

35 C an bodies 16 could be continuously supplied 
and means could be provided for presenting 
a single can body to the reshaping mech- 
anism upon demand. 

The support 15 is provided with a moun:- 

40 ing block 17 in which there is seated a sup- 
port member 18 adapted to be vertically 
lifted out of the mounting block 17. In addi- 
tion to being seated within the mounting 
block 17, the support member 18 is carried 

45 by a vertically reciprocating plunger 19 for 
movement therewith. The plunger 19 has an 
upper end closure 20 and is provided adja- 
cent the upper end thereof with an outwardly 
directed flange 21. The support member 18 

50 is provided with an internal recess 22 in 
which the flange 21 is received. The recess 
22 has a greater vertical extent than the 
flange 21 so that upon initial upward move- 
ment of the plunger 19, there will be no 

55 movement of rhe support member 18 so that 
the upper end of the plunger 19 may enter 
into a can body 16 to assure the supporting 
and alignment of the can body 16 with the 
support member 18. After a slight initial up- 

60 ward movement of the plunger 19, the flange 

21 engages the portion of the support mem- 
ber 18 defining the upper end of the recess 

22 and the support member 18 is moved up- 
wardly together with the plunger 19. At 

65 this time, it is pointed out that the plunger 



19 may be moved upwardly in any desired 
manner, including the plunger 19 being part 
of a fluid motor. 

Another support 23, which has been 
schematically illustrated, overlies the support 70 
15 and carries a clamp plate 24 which is 
disposed in alignment \vi:h :he support mem- 
ber 18. The clamp plate 24 has a depending 
central portion 25 which serves to guide the 
upper end of a can body 16 to ainure the 75 
proper alignment of rhe can body 16 with 
the clamp plate 24. The underside of :he 
clamp plate 24 surrounding the depending 
central portion 25 is provided with a suit- 
able sealing ring 26 which is engageable 80 
with the upper end of the can body 16 to 
effect the sealed closing of the can body 16. 
The support member 18 has a similar sealing 
ring 27 on the upper surface thereof for 
engaging and sealing th; lower end rf the 85 
can body 16. 

The clamp plate 24 is provided with a 
suitable igniter 28 which may be in the form 
of a spark plug or any other suitable type of 
igniter. The :gniter 28 is provided with suit- 90 
able spaced posts 29 which are preferably 
positioned so as to be disposed centrally of 
the can body 16 when rhe can body 16 is 
engaged with the clamp plate 24. 

The clamp plate 24 is also provided with 95 
a pipe 30 which extends through the clamp 
plate 24 and. is suitably screw-threaded there- 
in at 31. The pipe 30 is used for exhausting 
a can body and supplying the necessary 
materials of combustion thereto in the per- 100 
formance of a reshaping operation. 

The support 23 has a pair of depending 
brackets 32 of which only one is shown. 
Each depending bracket 32 carries a fluid 
motor 33 of the double acting type with each 105 
fluid motor 33 including an extensible 
plunger 34 which, in turn, supports a mold 
half 35. The two mold halves 35 are prefer- 
ably identical, and the mold halves 35 are 
provided with internal configurations 36 cor- HO 
responding to the desired final shape of a can 
body. 

The pipe 30 leads to a rotary valve assem- 
bly, generally referred to by the numeral 37. 
The valve assembly 37 includes a housing 38 115 
and a rotatablc valve member 39. The valve 
member 39 is only schematically illustrated, 
but it is tc be understood to have a fixed 
pert 40 which is continuously aligned with 
the pipe 30. The valve member 39 also has 120 
a rotatablc port 41 which is in continuous 
communication with the port 40. 

In addition to the pipe 30 secured tc the 
valve housing 38, there is a pipe 42 which is 
secured to a suitable vacuum source and will 125 
be considered a vacuum line. A pipe 43 is 
connected to the housing 38 for applying a 
combustible gas under pressure to the valve 
37. A pipe 44 is secured to the housing for 
delivering to the valve 37 an oxidizing agent, 130 
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such as air or oxygen under pressure. A 
further pipe 45 is connected to the atmo- 
sphere. It is ro be noted that the pipes 3C, 
42, 43, 44 and 45 are equally spaced about 

5 the circumference of the valve housing 38 
with the exception that there is a station 
slapped between the pip-s 44 and 45, there 
being no pipe in diametrically opposite rela- 
tion with respect to the pipe 42. A suitable 

10 spark control device is associated with the 
valve 37 and when the valve 37 is positioned 
at the station between the pipes 44 and 45, 
the spark device will serve to energize the 
igniter 28 for a purpose to be described here- 

15 inafter. Although the valve 37 may be con- 
tinuously rotated, it is preferred that the rota- 
tion of the valve 37 be on a step-by-step 
basis in order to provide sufficient time for 
the flow of gases through the various pipes. 

20 Referring now to Figure 2 in particular, it 
will be seen that after a can body 16 has 
been aligned generally with the support 
member 18, the initial upward movement of 
the plunger 19 will result in the upper end of 

25 the plunger 19 entering into the lower end 
of the associated can body 16 and the center- 
ing of the can body 16 with respect to the 
support member 18. 

Referrring now to Figure 3, it will be 

30 

seen that as the plunger 19 continues its up- 
ward movement, the flange 21 will serve to 
lift rhe support member IS and that the 
support member 18 will engage the lower 
end' of the can body 16. The can body 16 is 
35 illustrated in Figure 3 as being moved be- 
tween the spaced apart mold halves 35. At 
this time, the valve 37 is in its EXHAUST 
position. 

The continued upward movement of the 

40 plunger 19 results in the upper end of the 
can body 16 engaging the scaling ring 26 of 
the clamp plate 24. In the event there sho-uld 
be any slight misalignment of the can body 
16 with respect o the clamp plate 24, the 

45 downwardly projecting portion 25 of the 
clamp plate 24 will automatically realign 
the can body 16. After the can body 16 has 
been tightly clamped against the underside 
of the clamp plate 24 so that the upper and 

50 lower ends of the can body 16 are sealed, 
the mold halves 35 are moved together about 
the can body 16 to provide a continuous 
mold about the can body 16. It is to be 
understood that the termination of the up- 

55 ward movement of the plunger 19 and the 
closing of the mold halves 35 will be effected 
by automatic mechanism which may be of 
any conventional type, including a trip lever 
actuated by the plunger 19, and the details 

60 of such mechanism are no: an essential feature 
of this invention. 

After the ends of the can body 16 have 
been sealed and the mold halves 35 moved to 
their closed positions, the valve member 37 

65 is moved to "its VACUUM position wherein 



a vacuum is drawn through the pipe 3C so as 
to remove a major portion of the air trapped 
within the can body 16. After rhe removal 
of this excess air has been accomplished, the 
valve 37 is rotated it- its COMBUSTIBLE 70 
GAS position wherein a combustible gas 
under pressure is delivered to the interior 
of the can body 16 through the pipe 30. This 
is best shown in Figure 5. 

Referring no>v to Figure 6, it will be seen 75 
that the valve 37 has "the valve member 39 
thereof rotated to the OXYGEN position. 
Although it has been indicated that oxygen 
will be delivered to the valve 37 through 
the pipe 44, it is to be understood that any 80 
type of oxidizing agent may be delivered to 
the valve 37 through the pipe 44 and that 
in many instances in lieu of using oxygen, 
air will be delivered to the valve 37 through 
the pipe 44. The compressed air, oxygen or 85 
other oxidizing agent is delivered into the 
interior of the sealed can body 16 to mix 
with the combustible gas already delivered 
to the interior of the can body 16. 

Reference is now made to Figure 7, where- 90 
in the igniter 28 is illustrated in the act of 
igniting and exploding the combustible gas 
mixture disposed within the can body 16. 
When the combustible gas mixture explodes, 
there will be a rapid increase in pressure 95 
within the can body 16, and while the ex- 
tremely high pressure within the can body 
16 has a tendency to deform the can body 
16 outwardly tc conform to the shape of the 
mold halves* 35, it has been found that the 100 
shock wave caused by the high burning rate 
is the primary cause of the shaping of the 
metal through its plastic range to a very 
much greater elongation than would be pos- 
sible by more slowly applied forces. 105 

Referring now to Figure 8, it will be seen 
that the plunger 19 is in the process of mov- 
ing downwardly after the reshaping of the 
can body 16. It is to be understood that prior 
to the separation of the mold halves 35, and 110 
the downward movement of the plunger 19, 
the valve 37 will have moved to the EX- 
HAUST position wherein the high pressure 
within the can body 16 will be released. The 
can body 16 will continue to move down 115 
with the plunger 19 until the support mem- 
ber 18 is seated within the mounting blocks 
17. At this time, the can body 16 will be 
moved along the support 15 to the right, and 
will be replaced by another can body 16 to 120 
be reshaped. 

While the can body 16 illustrated in 
Figures 1 to 8 is of a cylindrical configura- 
tion, it is to be understood that the cart body 
16 could be of a square, oval or other con- 125 
ventional straight side cross -sect ion including 
being tapered. Also, although only one shap- 
ing of the can body 16 has been specifically 
illustrated methodwise, it is to be understood 
that the can body 16 may be reshaped to any 130 
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one of numerous ornamental dV-igns and that 
the shape illustrated in Figu es 7 and 8 is for 
illustration purposes only, as is clearly 
apparent by reference to Figures 14 to 18 

5 which will be described hereinafter. 

Although in many instances the can body 
will be reshaped prior to the placing of an 
end thereon, in some instances, it may he de- 
sired to place an end. such as the end 46 

10 of Figure 9, or. J<c can body 16. 

In order to handle a can body having an 
end, such as the end 46, deposed thereon, it 
is necessary that a slight modification be 
made in the supporting structure cr the can 

15 body. To thi: end, in lieu of the support 
member 18, a support member 47 i> *h<>wu 
seated in the mounting bk:ek 17 in Figure 
9. The support member 47 has an internal 
recess 48 in the lower portion thereof in 

20 which a flange 49 projecting externally from 
the plunder 50 is seated. The upper end of 
the plunger 50 is open and a shaft 51 i: dis- 
posed therein. The shaft 51 is provided \vi:h 
an enlarged head 52 which overlies the upper 

25 end of the plunger 51 and is seated in a re- 
cess 53 formed in the upper part of the sup- 
port member 47. The upper" surface of the 
head 52 is disposed flush with the upper sur- 
face of the support 15 to permit the can hody 

30 16 to slide thereon during the conveying of 
the can body 16. The shaft 51 and the head 
52 are held in the upward position by ra-^ans 
of a pin 53 which extends through a slot 54 
in the plunger 50 and rests upon a suitable 

55 stop 55 disposed externally of the plunger 
50 when the plunger 50 is in its lowermost 
position. When the" plunger 50 is moved up- 
wardly, the head 52 stays .stationary while 
the plunger 50 and the support member 47 

40 move upwardly with the support member 47 
passing around the lower portion of the can 
body 16 in the area of the seam 56 between 
the can end 46 and the can body 16. After a 
slight initial upward movement c-f the plunger 

45 50 and the rupport member 47. the head 52 
will be engaged by the plunger 50 and the 
support member 47 to move the head 52 and 
the can body 16 seated thereon upwardly. 
The remainder of the apparatus illustrated in 

50 Figures 1 to 3 will be used in conjunction 
with :he apparatus of Figure 9. 

When no reshaping of the can end 46 is 
desired, the upper surface of the head 52 
will be flat or will otherwise be configurated 

5) to conform to the shape of the can end 46. 
On the other hand, when it is desired to re- 
shape the can end. the upper surface of the 
head 52 will be configurated as is indicated 
at 57. for example. In the event the can 16 

60 has a second or upper end 'not shown) the 
underside of the clamp plate 24 will be suit 
ably configurated either tn match the upper 
end of the can or to conform to the desired 
configuration to which the upper end is to 

65 be reshaped. 



Reference is now made to Figures 14 and 
15 wherem there is illustrated a modified 
form of can body, generally referred to by 
the numeral 60 The can body 60 has flanges 
61 and 62 at the opposite end thereof for 70 
facilitating the attachment of can ends. The 
c.->n body 60 was originally cylindrical prior 
to the reshaping thereof and may have either 
a welded seam or a conventional soldered 
seam. The can body 60 has a plurality of 75 
vertically spaced, smoothly convex ly curved 
body portions 63 integrally connected to- 
gether by narrow, more sharply curved, con- 
cavely curved body portions 64. In addition, 
a: least the upper one of the body portions 80 
63 has designs 65 embossed thereon, the de- 
signs 65 being shown as stars, but being 
variable as desired. The can body 60 wiil be 
provided with can ends, either by welding or 
crimping, one before filling and the other 85 
after filling. 

hi Figures 16 and 17, there is illustrated 
another example of a container which may 
be inexpensively formed in accordance with 
the invention, the container being generally 90 
referred to by the numeral 66. The container 
65 is initially constantly square in crois sec- 
tion and has an end 67 secured lo the lower 
end thereof while still of the square cro;:: : 
section. It is to be noted that the upper 95 
portion 68 of the container 66 has not been 
enlarged although the central portion 69 
thereof has been outwardly bowed and the 
lower portion 70 tapers downwardly to the 
end 67. The upper ponton 68 terminates at 100 
the upper end thereof in a flange 71 for the 
later attachment of a second end? (not shown). 
Although the upper portion 68 has not been 
increased in cross sea ion, the upper portion 
68 has been provided with suitable decorative 105 
embossing 72. 

In Figure 18. there is illustrated a modifi- 
cation of the container 66, the container of 
this Figure being referred to by the numeral 
73 and having an upper portion 74 which 110 
corresponds to the upper portion 68. How- 
ever, the upper portion 74 has decorations 
which include embossed portions 75 and dc- 
bossed portions 76. 

It is to be understood that the can bodies 115 
may be lithographed or otherwise decorated 
prior to the explosion reshaping thereof, it 
being possible to accurately determine the 
stretching of the various portions of the can 
bodies or like containers and to predecorate 120 
accordingly. It is also to be understood thai 
while The invention has been specifically des- 
cribed with respect to cans, the invention will 
equally as well apply to numerous metal ob- 
jects of varying sizes including commercial 125 
drums, pails, wastcpapcr baskets, etc. 

The invendon may also be practiced with 
plastic containers and like objects. At the 



present time the commercially accented way 
of forming plastic articles is to extrude a 
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thick walled tube of small diameter and to 
blow the tube in a mold. This process is a 
slow one and there is an undue thinning of 
the plastic at areas of maximum stretching. 

5 Further, if the plastic container is to be 
provided with metal ends, the ends of the 
plastic container must be trimmed after the 
molding thereof. By utilizing the method of 
this invention, it is proposed :o explosively 

10 reshape extruded thin wall plastic tubing. 
This can be quickly and inexpensively accom- 
plished while holding the thinning of the 
plastic material to a minimum. The extruded 
tubing may be of any desired cress section. 

15 When the plastic container is to- be provided 
with metal* ends, the ends arc applied prior 
to the explosive reshaping of the plastic, 
thereby eliminating the normal trimming of 
the ends of the plastic member. 

20 The primary test conduced with respect 
to this matter has utilized a mixture of city 
gas and air. The city sas utilized was of 
approximately 1,C00 B.Th.U. per cubic foot 
heat content, and from an economical stand- 

25 point, in many instances, this particular gas 
mixture may prove the most economically 
feasible. On the otiier hand, as is clearly indi- 
cated by the graphs, a much greater effect 
may be obtained utilizing a mixture of accty- 

30 lene and oxygen. The graphs show the results 
obtainable with the various hydro-carbens 
mixed with either oxygen Gr air, as well as a 
combustible mixture of hydrogen and either 
oxygen or air. A hydrogen oxygen or air mix- 

35 ture provides a very cleanly burning fuel and 
may be a desirable mixture, although the 
maximum available explosive pressure utiliz- 
ing hydrocarbon is not as great as that ob- 
tainable with the hydro- carbons tested. On 

40 the other hand as is clearly indicated in the 
graphs of Figures 12 and 13, hydrogen pro- 
duces a very high maximum rate of pressure 
rise and is second as compared with acety- 
lene of the gases tested. It was found during 

45 testing that the deformation of the can bedy 
was not dependent primarily on the maxi- 
mum available pressure as a result of the ex- 
plosion, but upon the pressure shock wave, 
and this is borne out by a comparison of the 

50 graphs of Figures 10 and 12. for example. 
The results obtainable with hydrogen were 
very good, although the maximum available 
explosive pressure utilizing hydrogen was 
much lower than that available with the 

55 tested hydrocarbons. 

Although some gas mixtures may produce 
much better results than others for compli- 
cated reshaping of can bodies, where the re- 
shaping is relatively mild, it will o: course, 

60 be econcmicallv feasible to utilize gas mix- 
tures which produce much less pressures and 
have lower rates of pressure rise in that these 
will not be necessary and will net require 
the more expensive gases. 

65 The ability to deform and reshape a con- 



tainer on an economically feasible basis i> a 
great advance in the container manufacturing 
art in that it now T permits a manufacturer of 
containers to provide economically containers 
which have ornamental configurations com- 70 
parable with the ornamental configurations of 
containers formed of glass and conventionally 
molded plastic. At the same time, the com- 
parable cost cf the ornamental containers 
with respect to conventionally molded plastic 75 
and glass containers will be much less, so 
that the packaging industry may now have 
available inexpensive decorated containers as 
compared with the relatively expensive glass 
and conventionally molded plastic containers 80 
WHAT WE CLAIM IS: — 

1. A method of reshaping a tubular body- 
wherein the body is enclosed within a shaped 
mould and its ends are sealed and wherein 
combustible and combustion supporting gases 85 
are introduced into the interior of the body- 
to form an explosive gas mixture the re with in 
and the mixture is ignited and exploded to 
produce a gaseous pressure shock wave with- 
in the tubular body which outwardly ex- 90 
pands the tubular body into conformity with 
the shape of the mould. 

2. A method as claimed in claim 1 in 
which the explosive gas mixture in the body- 
is at a pressure in excess of atmospheric pres- 95 
sure but insufficient to shape the body before 

the mixture is ignited. 

3. A method as claimed in claim 1 or 2 
wherein the products of combustion are ex- 
hausted from the reshaped body before the 100 
reshaped body is removed from the mould. 

4. A method as claimed in claim 1,2 or 3 
in which the combustible gas is first intro- 
duced into the interior of the body followed 

by the combustion supporting gas to form 105 
the explosive gas mixture. 

5. A method as claimed in any of claims 1 
to 4 in which air is exhausted from within 
the body prior to the introduction of the 
gases. 1 10 

6. A method as claimed in any of claims 
1 to 5 in which the combustible gas is hydro- 
gen. 

7. A method as claimed in any of claims 

1 to 5 in which the combustible gas is a 115 
hydro-carbon. 

S. A method as claimed in any of claims 1 
to 7 in which the combustion supporting gas 
is substantially pure oxygen. 

9. A method as claimed in any of claims 1 120 
to 7 in which the combustion supporting gas 

is air. 

10. A method as ciaimed in any preceding 
claim in which a decorative coating Is applied 

to said tubular body prior to the reshaping 125 
thereof. 

11. A method as claimed in any preceding 
claim in which an end closure is secured to 
one end of the tubular body prior to enclos- 
ing it in the mould. 130 
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12. A method clrmtJ in claim II in 
which rhc end closure is a]so explosively re- 
shaped. 

13. A method as claimed in claim 11 cr 12 
5 wherein said tubular body with said end 

closure is a can body. 

14. A methoi as c'aimetl in any ni claims 
1 to 10 wherein end closures are secured to 
the ends ol the reshaped tubular body. 

10 15. A method as c-aimed in any of claims 
1 to 10 wherein the tubular body is an ex- 
truded body 

16. A me:hod as claimed in claim 15 in 
which the tubular body is an extruded thin 

15 walled plastic polymeric tube and a mctai 
end closure js applied u» ai least one end of 
the tube prior to placing the rube :n the 
mould. 

17. A method of reshaping a tubular body 
20 substantially as hereinbefore described with 

reference to the accompanying drawings. 

18. A tubular body "reshaped by the 
meiho.l as chimed in any preceding claim. 

19. Apparatus fo- reshaping tubular 
25 bodies comprising a support member, a clamp 

plate member coopen»ble with said support 
for clamping a tubular bedy to be reshaped 
therebetween with the ends thereof sealed, a 
split mould co-operating with said support 
30 and said clamp plate for enclosing the tubu- 
lar body, a gas line connected to one of said 
members, a valve connected to said gas line, 
other lines connected to said valve fr>r selec- 



tive communication with said rjas line by >aid 
valve for the introduction of combustible 35 
and combustion supporting gases into the 
interior of the tubular body to form an explo- 
sive gaseous mixture therein r.nd an ignition 
device carried by one of said members for 
igciu'ng and e/.plodin-; said gaseous mixture. 40 

X). Apparatus as claimed in claim 19 in 
which siid o;her lines include an exhaust 
line, a combustible gas supply line, and a 
combustion supporting gas supply line. 

21. Apparatus as claimed in claim 19 i>r 45 
20 in which said other lines also include a 
vacuum line. 

22. Apparatus as claimed in claim 19, 20 
or 21 having means lor energizing said igni- 
tion device ir. timed relation to the opera- 50 
tion of said valve. 

23. Apparatus as claimed in any oi claims 
19 to 22 in which said support "member is 
configurated for the simultaneous explosive re- 
shaping of an end closure of the tubular 
body closing one end thereof. 

24. Apparatus for reshaping tubular bodies 
constructed and adapted to operate substan- 
tially as hereinbefore described with refer- 
ence to and as illustrated in Figs. 1 to 8, or 60 
as modified by Fig. 9, of the accompanying 
drawings. 

W. P. THOMPSON & CO., 
12. Church Street, Liverpool, 1. 
Chartered Patent Agents 
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